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Abstract 
 
Orange peels contain orange oil, a 
marketable essential oil, or volatile essence 
extracted from a plant’s organic material that 
is used in flavors, fragrances, and as a 
cleaning product. Past and current processes 
of essential oil extraction were investigated to 
develop a technically feasible and sustainable 
design to extract the essential oil from waste 
orange peels in La Paz, Bolivia. A  small-
scale distillation apparatus was designed and 
built that produced an average 1% yield of oil, 
a typical maximum yield for essential oil 
extraction. Analysis of the extracted oil was 
performed using Gas Chromatography-Mass 
Spectroscopy.  
 
 
 
 
 
 
 
 
 
 
 
 
Methods of Extraction 
 
-  Cold press or expression 
-  Solvent extraction 
-  Distillation 
Design & Results 
 
Distillation was determined to be the 
appropriate method for Bolivia and a small-
scale apparatus, consisting of a pressure 
cooker, condenser, and separator, was 
designed and built in La Paz then replicated 
at the University of Dayton. A procedure 
was developed that produced a 0.5 to 1.2% 
yield of oil.  
Analysis 
 
100µL of sample in 1000 µL of 50/50 
Methanol/Chlorophorm for 4 trial samples 
and a standard 
 
 
 
 
 
 
 
 
 
 
 
 
 
Conclusions 
 
The system is effective and currently in a 
scale-up process to produce a marketable 
amount of orange oil in Bolivia. 
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